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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a substrate for 
a semiconductor device with 

which a sufficient resin bonding strength can be 
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maintained, even after a 

reliability testing of temperature cycle test, 
etc., by improving the resin 

bonding strength on a substrate of W and/or Mo-Cu 
alloy. 

SOLUTION: This substrate is provided with a 
substrate consisting of a W 

and/or Mo-Cu alloy, an Al coated layer consisting 
of crystal grains of 0.1 to. 

10 μm diameter and an oxide layer of 10 to 800 
&angst; thickness which is 

formed by natural oxidation of the surface of the 
Al-coated layer. This 

substrate 1 is jointed by the members of various 
kinds of package main bodies 

2, etc., and resin 3, and it maintains a resin 
joint strength which is suitable 

for practical use even after reliability testing. 
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frhttfrh i 0 tz . a ] tt«J|(01SAttS^ 0.1-1 
0 ju m^S?«ii, «!SttSS®if*t 0. 5 Kg f / mm 2 tl 

<7&ikimV<. 1*fcPCTatfHASTKiH»<0»^ 

3Ug{iO . 5 k g f /mm^OTt =5r 0 , £fl**&9ME 
[0046] 
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(7) 



[«4] 



7* 

8 

9 
10 
11* 



1 1 

(um) 
0.05 
0.1 
1.0 

. 10 
20 



iftHFR 0-284643 
1 2 



£ » % (kgf/n») 



gJtWMiSitt PCTi&jJg HASTflfiME 
IQOUlt 1000W* 100B$H 300B$fa 100B#|g 300^ia 

0.7 

1.2 

1.4 

1.0 

0.7 



am 

1.4 
1.5 
1.9 
1.4 
1.4 



0.5 


0.2 


0.1 


0.3 


0.2 


1.0 


0.9 


0.7 


1.0 


0.9 


1.2 


' 1.1 


0.9 


1.2 


1.0 


0.8 


0.8 


0.6 


0.9 


0.7 


0.6 


0.2 


0.1 


0.3 


0.1 



[0047] SMJ3. *co®mzm^xj i s 

JJBtltffl 1 1 HHMtfifrC, 1 0**%C u -W££ 

3ffi£TA 1 KfflW£»lSU;#» #2 0 0 u mlM 
dW+t 1 0" 3 To r r-1 0" 5 To r r<OX2g£& 





1 O" 2 


To r r — 


10- 3 Torrii 












[0048] 




















Rmax ?L8S3 


A\mm usaae 


mitm 


MR <wt%> 


(A) 




Um) 


(A) 


12 10 


10 


2 


1.0 


500 


13 50 


50 


2 


1.0 


500 


14 70 


70 


2 


0.5 


500 


15 100 


100 


2 


0.1 


500 


16 200 


200 


2 


0.1 


500 



20 



k 68 5 0l;:*-?vvttJlliJg£ 
iMteMfcU ****** 6 te*Lfc. *6e>ttSU: 
0^*6 J: ^C. fUf£#l 0 0//mWTWt>cO(ifi^ 
ttt«l»(> 0.5kg f /mm*«±fc3HMr«HHrtHt 
£ffio-C^S#. JUKS^l 0 0i«mtlSli*Kflti3 
o 0Sfracoft!ffltt^^®B§Sf^S^l:*^L 
<. Wfc3 0 0«HBflPCTfttfHASTKitttO*a 
5$JgiiO. 5 k g f /mm*JSlTk=arofc. 
[0050] 
[£16 3 



[0049] *feilfe«W(C-OV>-C, 3SJIWli:R«*30 

« m % & a * (torf/rf) 



wa mmmm pcTim& HASTfjs&jg 

as mm vxttm 10mm lomts 3oon$fa ioobsisi 3ooB#ia 



12 


1.9 


1.4 


0.9 


1.1 


0.7 


13 


1.9 


1.4 


0.8 


1.1 


0.7 


14 


1.7 


1.2 


0.8 


1.0 


0.6 


15 


1.4 


1.0 


0.8 


0.8 


0.4 


16 


1.4 


0.7 


0.8 


0.6 


0.2 



[005 1] Hfifegll4 * 

issmm 1 1 ®®%i>&z\ i os*%c u -w-&& 40 
arc. «-^±(ca 1 wmzmmt. tcomz&m 

fS7fc^U:. 
[0052] 

[*7] * 



Kg 

17 
18 
19 

20 
21 



1.2 
1.2 
1.1 
0.9 
0.7 

Rma x 
(wtX) 
0.08 
0.12 
50 
100 
120 



0.8 
0.8 
0.8 
0.5 
0.3 

(um) («m) 
2 



1.0 
1.0 
1.0 
0.1 
0.1 



m<tm 

(A) 
500 
500 
500 
500 
500 



50 



[00533 act. zmmitmmmmm^xj 1 

S K 68 5 0fc^Vvc«JtlJte5l«*»«U 
*£H£gl8K^Uc. *<0&*a»4#a»SJ:5fc:. Al 
fcSIJf OteA&g** 0 . 1 ~ 1 0 u mtfOffifflrtt' t> . R 
maxfr'O.Um^W^XIil OO/imiO^ 
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1 3 

ia*T) mnu%tem^mm±3m<7)%^o. 5 k 



g f /mmiWt.Tbit.lW. mz30 OB^OPCT 
atfHASTWKSW«^«l*ttO. 5 kg f /mmm* 



(8) ^fliTl 0-2 84 64 3 

1 4 

[0 054] 
[318] 



17 1.4 

18 1.4 

19 1.9 

20 1.4 

21 1.4 
[00 55] ttz. ±IB«I 



life^|-eRmax*i8Atmi£ 
&Zktfttfr->tz. Jg£. PCTISii&t/HASTS^ 

t-3 0 oi*ia*ax.6^ia«wAtt*«ffi!LJtfc ; 

0.3kgf/mra! WTO fc 1 0 0§iJ£T51 

UZiOz. 20 
[00563 

±iE*«« 1 1 ®m*mx\ 1 0 M% C u 

MB* 



MflHjSfcJt P C T&£iJg HAS Ttm& 

iw*m iooohm ioobsis 3ooi%fa ioon#fa 300151a 

0.7 0.5 0.6 0.2 0.7 0.3 

1.0 1.0 0.8 0.6 0.9 0.7 

1.4 1.2 1.1 0.7 1.2 0.8 

0.9 0.7 0.7 0.5 0.8 0.6 

0.7 0.5 0.6 0.2 0.7 0.3 

* h *) . a i wmcow- s « 2 ju m . wmmmi 1 . 
[0057] *<m. 3 6 o-azxtmn. z 

biz J: 9 . A 1 8M±(cKJ* 1 5 0 0 A*)IHIJI*» 

1 WlJl0>±fc:, iHUf i: LTJf§ 5 0 0A«7/^ 
hJIfcJttftU ZtliW^2 3ktfz. ztit>co&m-\- 

2 2&tf2 3(£-3WC. HJftWi tP«Offifli$rffl^T 
J I S K 68 5 0fc*^VvCfflMJte»«*»eU 
*<9*Sli£TiE3i9l::^U:. 

[0058] 
[*9] 



1 Jg flcaf/mm*) 



aj»^tttsijg p c n mm has ti*3me 
ast (A) mg. mtm vmm lowaa mmm looiftig 3oon#ifi 



22 1500 0.8 0.4 

23 500 1.8 1.4 0.9 

[0059] mmwzi o jmLtzm^mtM*** 

«2 2 cOiK«^- H(i, ffi£>&l0W£-tttlfc A 1 ft 

[0 0 6 0] WMi: h«»*t 
Itfct. 0.5kg f /mm* jaJbtfDSff^rS^liSSft 40 

[00 6 1 3 U£fiL5 * 

Al)l ill 

MM (jim) 

24 0.08 1.0 

25 0.1 1.2 

26 2 1.9 

27 100 1.4 



0.1 - 0.2 
1.1 0.7 1.2 0.8 
*±.iimm 1 1 H«Br*8rT\ 1 0S*%C u -W££ 
fctBSLfc. ;^MIWmaxliljum, 

tao.9/xmT'j>->/v:„ -<7)^±t^ mmmi 
tmutenm-eA 1 wiii*xmu -£<da 1 »s«^ 

JOT*TI!*iofcjj?*J:$fc^£iirfc. i*u #K8 

fcfc, Al»aW«0*S*l4fflil.0*tm-C*ofc. 4 

#a l aai^ffite^b^j: 

flfltofKWte, £T 5 0 0 ofc. 
[0062] *0Xj*. SKflfcov >T . HM0ii 1 t fflK 
<7)8JIi£fflWt J I S K 68 5 0tS^V>Tfflfl§^ 

[0063] 
1*10] 

£ 3 1 g IMZMi 



MB fflgWtflflME PCTfi 



HASTttiME 

vmm vxmm looigfa 3oon$fa ioon»ia 300BSH 

0.8 0.6 0.6 0.3 0.7 0.3 

0.9 0.7 0.7 0.5 0.8 0.5 

1.4 0.8 1.1 0.6 1.2 0.7 

1.0 0.7 0.8 0.5 0.9 0.6 
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1 5 

28 150 1.0 0.8 0.6 

[0064] ±Mi<7ite%frt>ftfri Xoiiz. a i mm 

mi<. pcTayHASTi^i oommms® 
mzo . 5 k g f /mmia±X'mm±mMii%^i>0) 
<r>, mz3 o QVfmonmmmm amuo . 3 

(US. A 1 8fflW<oW£tfl 0 Oju 
miO^&ViWWgWft-Ktt. ^TA lteailrt^ 

«»tr*ofc. mi oo/zmoA \mm<rm 
*ctt. i o«ratLh^«B#ra*^t'j)o^. s 

fc» ±i80iWfc*JVvc. A lttfffla]R92 0xxmi& 
fiS^iSfltgiftKfftfc**, *^IBt»j£i$ISKilii*ISHI 

0 . 1 0 0 m <7) t> <p 4: IWBttfcJS fc'^Mli 
«it. A HftgJfco 

2 0 ju mSirWE^-C* h . 
[0065] 1MM6_ 

_hfd^Sfe0>J 1 1 1 OM%C u -W-£& 



(9) «SBT1 0-2 84 64 3 

1 6 

0.5 0.3 0.6 0.3 
* g«Ul<9W3(i£T 5 0 0 ATfcofc. 
[0066] 
[f&l 1] 

KB2 9 : 9 9M%A 1 -Mg^ 
im3 0 : 9 9**%A 1 -Mn^ 
mm I : 991iXAl-Si^4 
KS3 2 : 9 9M%A 1-CuM 
KH3 3 : 9 91»%A 1-Cu-Si^A 
10 ICH34 : 9 011%A1-Mg^ 
K83 5 : 90M%A1 -Mn-&* 
SCR 3 6 : 9 0M%A 1 - S i 
KB 3 7 : 9 0M%A 1 -C 
1883 8 -. =yj.y)V^y (94. 5fi*%A 1 -4M& 
%Cu-0. 5SJt%Mg-0.5fia%Mn-SfiS?Fe 



fclWtW:. #^<7)«ffi{C, TE*1 It* 20 

i-ipt, iSRrkjc^ftffliaoA i wm*±xm 

litT l^m, 7LSSl±£T0.9junTCfcD. A lift 
WKOttftfiMHi^T 1 . Oium. Rtf A 1 tHMLtO * 



ai^s i ) 

[0067] jjBftKflu a i wmm®mz 50* 

WWlfcH«*>«W*fllvvtJis K 68 5 0 
t=«^v^fflfi»65l**aKLfc. Tie 
^1 2fcTLfc. 
[00683 
[«12] 

Mt H g ^ SI it (torf/atf) 



fflftHflHftSME PCTf£j$Jg HASTfiflfcJfc 

imm iooow* ioobs® 3oo^h looftia 3oo^b 



1.3 
1.2 
1.4 
1.1 
1.1 
1.2 
1.1 
1.3 
1.2 
1.3 



0.9 
0.9 
1.0 
0.8 
0.7 
0.7 
0.9 
0.9 
0.8 
0.8 



29 1.8 

30 1.7 

31 1.9 

32 1.5 

33 1.7 

34 1.3 

35 1.4 
■ 36 1.5 

37 1.5 

38 1.4 

[0069] Ccofe^i: *) . ttSBS£»SL Wii®®. 

mnk<r)&&mt t , o.5kg f /mm*w±<nsm 

4^WB34~3 8Tli, A1#99S*K«K82 

9-3 3izitKit. m^x^mmmm^m 

Kl/'WlfiV^W, 0. 5kg f /mm^XLOjg-g- 
[0070] % tt W7 

-hlBHttCRI l fc isiaitc . 5 0lI%Cu-w^ 

mm. i s zcwmz 2 M mo a 1 km ^-mumx-rn 

JSUfc. HP*>. !^3 9TtiW««9l't>t=4MRS«fcA 

1 y - yepeiffit <* 0 5 0 ju mffli l , g£ 

SfHSTFfc 6 0 0 °CX' 1 B*ISMfe L£ . K84 0 ?J±W* 50 



1.0 
1.0 
1.1 
1.0 
0.8 
0.9 
1.0 
1.0 
1.0 
0.9 



40 



0.6 
0.6 
0.7 
0.6 
0.6 
.0.5 
0.5 
0.5 
0.5 
0.5 



1.1 
1.1 
1.2 
1.1 
0.9 
1.0 
1.0 
1.0 
1.0 
1.0 



0.7 
0.7 
0.8 
0.8 
0.7 
0.6 
0.7 
0.7 
0.6 
0.5 



mm^izmzttA 1 wmzmmimix 5 0 
AtmiMiu mmizm&LK. um4 it»ai»** 

T»!fX£fflV^8tti9 5 0;um?i}|iU PWU= 

[007 1] 4HK8fcowt s HS601J1 fc|S|« 

<7>filfl§£ffivv-t J I S K 6 8 5 OfcS-^VvCfflfltJJte 

JiifeT 0 . 9 /* m , A 1 tfcSVOt&A&Stt&T 1 • 
OA/m. StXA 1 »ai±<0i^t«OiC${i^T 5 
OOAT'S)-?^, . 
[0072] . ! 

[^13] 
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1 8 



-a. 



f£ (MZM1 



aJttWHHME P C T%%J3r HAS Tfj&SJg 
MB 1QQMA lOOWtt lOOftia 300ftH lOMftffi 300B$ia 



39 
40 
41 



1.8 
1.8 
1.7 



1.2 
1.2 
1.2 



0.9 
0.9 
0.9 



0.9 
0.9 
0.9 



[0073] ±a<m%frt> . iiE^v^-rti^^-fttCct 

^^tfll»ttKil»<0«£5*ftfc t0.5kgf/ 
[0 0 741 gtt<H8 

mmrnrn 1 1 pusc lt, c u - w-^&xtic u - m 
o£&£8!j§u zni&zmtt LX, *0>miZA 
\mmmzBfSLi, mzzcotizsmutizxmitm 

a. 

[ 0 0 7 5 ] 02 |C I CA" 7 ^r-S^Ctt. 

lf)A ltmv (HSW. OTBt) <0»6«Wfc^ 20 
y^r-v*ft204»*»tUi. 7*4 *<lBI&3r 

4 k fMt®» t <r>mmm<r>fi:Mz . 7 T 4 

OA*. y h'ttfy-f <f y^W^-70-i£#t£8S£;fu 

' y8{c««s*LT^4. ft. ^mstftf-x^^jsaa, 30 

^•y*-^*2fcl«9tf*?I$*l4 . 
[0 0 76] H3 CD I CA-y H2<DA'yy- 
xfcJtKLT. *»*f-y7 , 43&qeiRlfc:tt»irif^« 

>y ^-y**2«^ 7 f«6 fcr*fc&JKB*«BI!P 

g^tt 5 tci ££ 1 fciSKS Wt4MW(cf- 

7^4**^7? 7^6£iR^$*lTV^. got. 

j:<7) i ca- 7 *-i?X'\±, #?&bj!cd«$ 1 OA 1 WMM 

MlJtfclfflW*, ><?*-S'**ttlfttf3H'**?--yT4 40 
[0077] J: a(:¥S«tf774 *SKl ICTUS 

7-4 ^m«i-s«offls 1 mmmizmmzti-r. m 

[0 0 78] JaLh^H2~4fc;mt*'<-y*-i***2 
o»Wi, miMKSfi* Witf3B*T 
tfflv *t>itz t^s T/V s -7-ir*$ 9 0 %fuf£co7 * 50 



0.6 1.0 0.7 

0.6 1.0 0.7 

0.6 1.0 0.7 
*/U$7*7$ y^JfglS^ A^*SWI£*tJBL 
£#7*-fc 7S7?^ #*J&oMj&&£* { 1 0 0 0 °CI? 
f&OffifflSMtf^x-b: 5 $ y^JfS&ftfc'CD-fe? S 7 

ftiuiSca-c^ttcwjcufcx 

x-hixi.^, 

[0079] Jtfc'U £*l&0/*y^-:J*fle2£ttL 

xm^hmminmmmi. A-^-^2Mf 

7 7-4 «^»fe5i$i: mtimtix ^&<mm 
1. w*>. m. 1 ommma ^ 7 y** 2 ofajj 

«*fci*rW**\ «L<H^7--v**2i:¥#f* 
^ y7-4^+f^gcr)»i*i:^l>^*^SA^ C 

[0 080] ^MHHRfcKf^tifcftfcyCr^- 

2 tc jr o wt ftfca* y - h e y 8 oftb y 

^-5^s*2CK")ft»7fcllBBWt><0*<ft4. 

i cy^y^r-^isv^Tt., *%B^s«i zmmi 

X\ *<DA 1 Sai^^tt^^ffiSr^W 5 £fflvvc¥ 
»«c^7T4fc«-&-fS. 

[0081] IP*>. 05OA y^-S/'-m, /1vdr-*S 
**2{iCu?g|I]SSieiSl 2##<7)* ,| J^ S Kx-7°1 
1£#U *tf)**»t^NIW|cf-y7-4*«TAB (Ta 
peAutomated B o n d i n g ) X 0 
»£*tt3*U /N°7^-v : **2&ffl^-rS^c7)-9---K 
-h'jy/1 3*^§ilTV%^„ tfc. fiB6<0^.y^r 
-y'tli, ^h»Hl»fc««5-tS^i6<^BB^-/H Oft 
*«i«WR14fc:, «Rlfc»*S<ifc*«*f-yr 
Kfc^§fL^ffl#-;H 0 S-tfrLTF 
1 ip ChipHilSit, -eofflJlB2r^ffl^-/^4 Sr 

6 W < 7 ^ - S/A^oiNWIcf - y 7* 4 cDHg&fcttJBtcH 

wrmiKt'X'b^xh&K 

1 0 0 8 2 ] 07CO I C/n°7 ■ir-'Jim^-ll' V '94 

ur+WfloaHRi^ft^tT**. ^«o««icoai 

WM*fllifc*iBt=tt» Ag^-Xh&fc-c0££tt5 
*^LT^MWcf-yr43Wfr&S*l, 'J-H7U-A1 ' 
6 1 *mfa1- 7 r 4 1± h 5 y ^ 7 r Httfc <t 0 

,ifyr-f y^ r 7^^-7 5r-&*')T*-;l'Hfflflll 8^ 
-;PH$aTv^|>. i^, zcoi CA- y^-xTIi, 
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too83] ztihm2~~mi <r> i CA- 7 7--i,xn. 
m^mmm±^-tht:ib^ -mizmmmmt 
nmttzA i y a y*mn iz&^hm&tfhh . m 
i\m2^4 -r<r» •? -y y- iszmizmwtz t . z<?> 

a«l tH8t^-tJ:^tA 1 7-f >l 9Srx'ja-y 

mm2 omzftLT%nrtz>. mz, 02-8*01 c;n- 

MCM (MultiChip Module) N7« 

^'ytr-isizh^tmmmz'hh. 10 

[0 0 84] ft. 02~8OICA' 7 ^-v't(ci3^ 

[ 0 0 8 5 ] H2~8<0*ICrC7$r-S/fc:¥ 
&ttf--yT4£}g$lT» ffiftlM^/PitBlOOlN 
?/k PCTtSKlOOIffll, HASTHRlOOBSffl 20 

twttfc. a 1 as«$r*-r^ a i - s i 

C^«c*><i>flHgsn^*l6BB^fflSl tm^t: I ca« 

l, a i iii^ML^^^A i - s i ctmrn* 

fc??-y?<y)*£a«Btf>6;h.. -I*)??v?tejBHl/t 
^•y ^-y^R»ta;**«JoLfcc: 1 1 J; 0 , I cfcS« 

[0086] 

[*»*«&*] *%?mzi:tu*. mmmtmmmiz 30 
z&mmtmz-o^x. mmzm^xftxr&imtmar-t 

[^Offi**^] 

[01 ] mm^mm^zm^mw^i^-tmm 
mx-foi. 

[02 ] *mcr>¥mftimmmfczm^ 1 c^ 7 y 40 



20 : 

- y*<yxtw a tm&*~rmm mmx-h $ . 
[05] *»»)^«(ai«a6K*fflv^*Ba5K-A' 

I cy\--y^-^-m<*CTSr*-r«l«&<o8lrffi0 

[06 3 *wnn^immmmsL&m^t:¥m#-)i> 
mxhh. 

-f 7°co I CA'y y*>-JMtsW ^*-nSB&<y)Brffi0-C' 
[08] #^J3<0¥«#ISSffl*«i*CA 1 7 4 

Lfc i c^vr-isn-MftM&jjktvmcvwimmx'h 

A Kfl££ 

b m 

C 

i ms. 

3 fflU 

4 *MMH"y7- 

5 Jg£*t 

6 y4T.9v<H& 

7 ^f^^t- 

8 ^yV^U-Kty 

9 g 
10 

11 tflMSFr-T* 

12 Cu?g|118SiM 

13 -ftf-h'Jy:/ 
14 

1 5 

16 D — K 7 V—lx 

17 ^7-f/l/A 

18 *-/H«WIB 

19 A 1 7-f y 

2 0 is\)a-> 



[01 ] 



A J2.5fTlT 1. 



I 36mm J 



-100mm- 
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(12) 
[04] 



^^10-284643 
[06] 
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